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119^17 8 ] fflSfflir** 7 K h K * 
*7x-b.'J?%<k l-a<9S#t!8$n;i->T** 
v7 7 U^i' K h 'j *A7 x- h&tf DWAjK'J ^5- 
*'<0#«Tf77-f v-fc 7'J y H5-Jgfit6^t 
CJ:0S§$ivt:77'fv-OS^8ji4fiEU (f<0D 
N A*' j > 7-m. 77 -?-<T)gfi$-»it-f 
SSSiUc : Jt* 9 U*=s H h 'J *^7 x- h*« 
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flfc yf^# vZ9V*i/Vh 'J *A 7 x - 
•^'rtf *•>.>* 7 l/*^ K h'J*X7 x-h t . 
vfjt-*->if 7 H Mi *A7 x- Hc&£$itf: 
x*/l^-rfe£$7te35i:££A. x^/Hf-g^ft 

Ht2 l ] 

0 

Kt- -z, >*t77- 

77 * r 7 -ii k t-egc j: o as s toisx*^ 

C(0)li*W--;HU l ), 

Z, liNH. Klfai^a^aS^afffl. 

Rijfi7^y, yX>\ 7/Mf>\ ^5r<kt-o<0 

^ < t i-mmmmztit: 

is* 7 M"-> H h 'J <+7>7 x - h&tf D N A*' J * 7- 
•e<^T£TT-77-(-?-i:A'f7 , ;-/HiS:Jg«t^Ct 
fci 9 7*9 4*1, (ffl)D 

NA#y/7-fe'tt. r^v-^SfJ&ittSSTt 
11* flfci/f 7 l>*i/ H MJ **7 x- h# 
SSSftfcrM 7-<C£ 0 Sift* iff** xT- 7 
U^->Kh'J^7x-hT*77-f-7-Jg«-r4) . 

ii£7*7<< v-otfSSitfcg^'clSSStozSftl 

htfxf 7 K h ') **7 x- h t , 

VtWs* 7 W^v-Hh 'J M7 x- MC»£&$M: 



Cft2 21 

71*1*- 



\ 




cwHi^tfx/i^-ci)'). 

Y, StfY, tt*«»4fct Pa#&*. SI. 4 5- 

Z, liNH. ISS&t^*^^|,SA^llfft. 
R„-R, 7 U**»4fc*3t 7»/S. es. 3 
•7*, ilfrifAi/b. 7fr*^ 7/P7>\ 7fr*V^ 
T./P**-K 7SA 7y^-*fJ». 75 K, -h'J 
;k 7/1-3 df-v. 7x-/K Sft7x-;k KSSftS 

R„BC,.,.7yWf*"Cft9. 

R„«i7^V. v-'xy. 7/HfX. 4"£<fcfc— 5«0 

?ftt v ^ «^S«BiA"b^4P*^atfii 

R z8 li 'J / A- i 77 -fe77-feHc^t fifTfiKS' 
A»-577-<:7^-(ifiS«Jfir>'fy77X<0- 

[0001] 

<ii, x*;^-i^«7efe3ia^^a*>««ffltii9t 

[0002] 

jRii^ioaas 5ft& mz&Vit wzm in i . 

ifc, S7t^li±r4k^h-7->7h (ID*). fejg# 
fi7ci!S7 , dS5rWtl>^ieS*>'fi7c% , c$:Wt4^ 



• t 



m%&£vt>i. -awe. x^z-mmt&m 

-mtmzwmzix. 79t??-i£mm%i 
ii\ i +-%mm&x*fr*-zmtzmi. w 

±*lV*-z77±T9-%m\ZWl\zmtbZ.l 

mtfxmzimztixwz. mm, *E*?tim99 

6.143 f&t/WO 95/21266 tt. K^-ffittti7?*7 

f-%mmvi?9i'*i-m\zj:t)&&zhz\>> 

hX*JU*-m}M1t&%i:miX^h. Lee t>, Nu 
cleic Acids Research 20:10 2471-2483 (1992) \iV)V 
^U^^y<7)A' -7$S*f)UW%%\Z£n4' -7 

5 J* f ;u- 5 -Juvtti/ 7)Vit\s*. A yizg^Zh 
[0003] ®oi)*>m7 y±JRVM7v±Jtf 

m?tztixxn. zhtym^tmrnmh^ynv 
*<r)$mmm&. mm. mmj-o. 

anier b. J. Immunol. 132 151-156 (1984)). £&m 
tf(Cray <b. Chromosoaia 739-37(1979)) , ftlXDNA 
EfllifcSrfH. Ztlb<7)7v±4\ZO^X. 2W3± 

<?>w vm\z%mw£m&*mm^m 
mv7*v*?m\zm tfi4 . ^sfessrcam 

4. jisieFJiDNArD-yr-jr-b^o^ £S 

ft4RJEff*>S*«^U *JifcJ:95ISrah:J/l* 
SHMfcU ffljM*»tt#nrhOKB*fflaiit*. iSrft 

Connell Biotechniques 5 342-34 
8 (1987). Prober*,, Science 238 336-341 (1987), Sa 
ith <b. Nature 321 674-679 (1986) , StfAnsorge 
4>. Nucleic Acids Research 15 4593-4602 (1989). 

[ o o o 4 1 mz. $&M)ftmmmz± imz 

£%b?hiiti, mm. DNAKMfcjgfcotrVC, ? 
ill. *^+fl***>«tt*offi0fe£j^;w 
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sr*4 . m a*itr % mm^\zmmm* 

fc££ffiffllT, gtetf. *EBSff£4.230.558 -f, PI 
£4.811,218 *£<iWheeless£). pgs.21-76. Flow 
Cytometry: Instrumentation and Data Analysis (Acade 
Die Press. New York, 1985)«Cj: *)%%$tlt&lzm 

MmiX*«<r>&mzi r)±ttc%3t<s?tMzg 

^xmuzzztimt*. 

(000 51 Ztz. *«<?&M<?)mv7i~Mi, 

in (Pringle £>. DNA CoreFacilities Newsletter. 1 
15-21 (1988)). miZ&*)±l,t:mii'7+Mi. ft 

m:whh\ m<?>&<nmtmthm\zM 

4%£, *^<Ofe*Sfc0«jtSS*rafi1-4«0t* 
3tS5:fflgt4C:i:i:0BSt4iS3Xhfc. *«<7)fe$ 

com ^ir-fx, awEfi^77/^yh<!oiB«a 

7?*yhz±c. iwmftthotzmztmt 
^ mm. oMAsmmvm. aa?s, 

4. »iC4ftDNAS5H*S^a«lC^^t, ^feffll 
<0fcrt«Cfe*c^fflSSXt 48&?)$<(0$»<J03tir>{^ 
3btft«^iV^A*«BB»5iitV\fc. Connell 

Biotechniques 5 342-348 (1987), Prober^. Scie 
nee 238 336-341 (1987), &tfSoith £>, Nature 321 6 
74-679 (1986) . 

[00061 Zm&zH&trh bZt i)<bi)^ 

ft*^-o^5^tto-/s>«. mm. fh? 

X f-yl/D—/ ^ y (TAMRA) . n-7$y X (R0X) , 
5 r ^y6G(R6G) . D-/ = yilO(R110) %X'f>b. *ffl 
^^5.366.860 D-^^yfeSli^jtfe^lcraL 
T^(cjg^WT'A4. »k*#Uf. (1) n~^$y<ift 

miztt7ii-*u±4yx')mn&x'S> Y ). (2) 
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IrttoMMWMfffcfflBfcti. 84A*l$4n-/ 
h/W> ? 8£A# lf#4 V 'J 7 KAf - hflWCflf/'./ 
^SrWt* WAV 'J 7 KXr- MAG U— 

10 0 0 7] x***-«Mt3Hastt. ffi*>£-*y 

4. Witt'. *feF*-9#*tt. *«<Oft3feW6l<0 
«*fltn*R*tt* i 5 Cx*;WM0i9«ft* 

oa+rttHUK. k<rm. 7?*r?-itmix 
wt*«pr*««*ja6* : fft*-a©x*/Mf-c» 

fe*W6£UW. x*/u*HHHHeft*i* 
x**¥-«MB6fe* J: 0 fc**n*»fc* h-7-> 
7h£4i4. ZttiL x*/l*H68S#fi*fcWt 

: s7hz%fz>it%miztti-i>$w.m?h. mm 
m.^y±iv<rm^zm-th. fits, sans^y/ 

77^79H63tmzmh ^t-wtmmi-kts 

7?-«3tftflE[6]#. x*^-*»HtHB3C»l:7 

?t7^-«jt*<7)iaT'^iince»$ni»j: iito-c 
*4j: mMHmfiatitt 4£s##* 

4. 

[0008] 

llBtlHIW6fcK)tf)#S] *JMW4Kt-e*«:X 

w-tMBtftWrr ? -t:7^-fe^icg^t4 
tttf>t>y*-cflW4. *JG9l(iJ|l!l3*ifcS 
*it *6x***HE8**«fcBW-*. * 



77*7^-fe«t:g^t4trt«5*»a*0-O<0'J X 
*-U. im3WISft4J:3a-«BttR,,Z,C 
(0) R„R„ R»ttK*- fi*fc|**a*lfcC 
,.,7^/K'AO. C(0)tt#/Mfx^gT'i>y\ Z, 
UNH. KfSfcligST'fc'h R«li7/k)r>\ v?x 

WBfttt 6 §81* fcli8§£S8titT;& o X i> «fc V 

^-^miz^ihtcmrnvh'). mR n wy 
*-t:7?±7f-zm\z%£thtmittj) *w 

t4. 

[0009] 
[ft2 3] 

0 

K7- "a 

[0010] yy#-+CfW&ii*R,iSU» R 2t S 
r7?Hr7?-fem:S£t4<A(C(£fflUS433?#T' 
a<bfiXi-^4*<bi9>4STi)->tt,J:v^ MMsl*. 
R 28 ili77-fe7^-fe^w;y-fc'y§a«:«f«offiw 
3fSisaB»afca^Sft4r**a. r»«7 

mzmrum. mm. h. 

H, -fVf-JTi^-K 4VW*-K Xfr*-A> 
h\ ?M 5 K, t Yu*~sX9isv4 5 Kx* 
f /k AD7*f7k t KD^yX/M^vW S K 

x^f/k -fsHxxf/k hK7v'y, rynxm 

7x-/k &^7^'Kr)g«-r4Ci:l;J: , ))g«$fl4 
Cfc« { »iLv». r<0^ R n Sli. 77-fe75'-fe$ 

1 H 'J;WtStt:i:at>$«4C: t JC<t 0 . R 
„S^) Vi — &M0)&B<?ffl£ t:m\Z7 9 *7?~ 

mizmaim. 

[0011] 

impmznm) mm. UTizmsnism 

WZH^X, 'J^-W-affigSRnZ.CW) RjjR 
M Z 8 C(0) RtifttfRiiUJbenhKOfft 
0. Z, RVZ, «*/?a4»CNH, RSiWiKST 
JiO, Ri 9 UC,.»7iU#*-C*9, 3|i«*/W.-Kx/U®i 

4. Z, A J lSTI)4m«C^>ts C(0)R,jR, 3 Z, 
t7a^7 Hi75y«W7'xx7 h&»*t4. 

10012] 

[ft24] 



• t 



(14) 



^21 



II 0 

"1 H 22 2 2 



(0013) zvmmmH^x. u ^-livssft 
2 2 S£ r ? * r ? -m\3&$t i wmmtm 
ixm uu 5 mtm e mmmmi ix. 

y s y^DMlfyXy, 7 7>\ f-*77X. tO- 

;k 4vfcra-/k >rv7V-/k t^y-yk 
c^/-/k wv* toy, ^y*fy. tr'jx'y. e 

Xs OfX ^/7 7^ f^7fy. -f^K- 

htilZ. Rt\B&Rntfjt + ^yX'tb*). Z, &tfZ 
j #NHT'*>), ^R 2 ^Kyt>t'i^t^ 
S. 

[00 14] 

(£2 5] 



cools] «iB^*^-raa*fi3W)--oo 




[00 16] 
Ht2 6] 




(00 17]#k Y, &tfY 2 Ug««fcSflTt Ka 
*x/k 4 $-<7l>*t:tt7$>X'h r ), 
?A&£/7 * y(iE«co>f $-*7&ZfM7$ vX'kb 
ZtmtUK R||-B n *4*W»)x*/Mf-e» 



9(C-ffi»ii*R 2 ,Z 1 C(0) R„R fl (#K Rt,U* 

c«»tt*^#^«e»9. z, «nh. 
ifciaarfto. R ss urjt4->\ *x>\ 7/p* 

fctta&SflGt? * -» t fc i v 

*«as&&ftfcwa-c*o, **oR„ttyy*-t7 

„R, 9 Z,C(0) (#K RuftrfRttUJJE^ifeOr 

Ri $ ttc,.ir/w^r*o, *a*/M^i* 

4. Z 2 *<a*"C*438fl:Cfcv^. -C(0) R z2 R t9 Z 
2 -li7 S /m7^=. 7 h Sr»tt* . x*/MM» 

1/yTftO, Z, &tfz 2 #nht*9, ^R 22 jK 

y*VT***ST*as. 

[0018] 

(42 7] 




JL 



7**19- 



[0019] K*^*ttMfcJt.9 R l7 #7 x-ZPj 

Y, ^tKa^v/K-iO. *oY 2 «t* 
0. *0R n 3&«7xX/i.4fcU»j|7x^T»6* 

4. Y, #75 VTA 9* ^OY 2 #4 z-tJiX'S) 
9, froR u #7x-/U2£ttt&7x-/kC*£t& 
*Ofe£tefe&Oo-:f $ y 7 7XO-lT'&£ . 

iOfeS^^tvry^^^. ~>7-y?7*. 7^n 
i/7-v9 yxmfX97y4 V 1 7 x<n-WZh~>X. 



t 
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(0020) 
[ft28] 




(0021] *wt4 Kt- fesstxr 9±yf-m 

ttftiiK. *OR u -R I7 li*Jra^M*HE 
Bttfciiitf; aTttffl$ii4Jt3fc. 'J V*HFF 

t-fc*&tf72*7*-fe*a*«*>x 3 sas&tf 

^t, y fro/4 fcliwrc** it* 
#4U\ HfcSrftif. cnfrKt-festr^tr^ 
H*flB^*/Wf^*S* Hit 4 C fc rftofro 

10022] 
Ufc29] 




R n' Ru 
(00 231 StoWfiWCfcviT . i*^-WS 



jte*ttfe*fl*tVfV?7*^arfr4 Kt-fe 

u iwuTacftftTfatRtiittf-csieR 

-fit. &tf Kt-fe$£7?*7?-£££££t& 

tt#600nin J 0* J < , ifctt F t-fe»)83HHbt 
1 0 fc feftlOOna ** t*£Xft***t4 . ± 

fflE*ttaJt*^fc:fltfflt»4ft6»4jH t 4fcU»« 

TtHKftf:, **ior>K4fctt*y-. 5J-iL< 
tt F 'J *X7 x- hjr 7 u*f- F**OSXKft^ 
8*1*. *7M-*K<4. Witt. feWBM-yrfjr* 

u * mmozm l*4t* * ^j? ? ft* 

vet Jin. 4fc. F(i, flitf. 

S *-*HEJ»3K:ffl8 Iff 4 W#5^ * 7 U*> 

FriottiK w«at»»fciiv^, ©ties* 
ffltec«fflU»4. 

[ o o 2 4 1 4fc, *m&*mcojL*ii,*-m& 

4 1 -f XO* 'J :f * ? U** K L % 

im xfcav^tHi^aaisftfc^y mi u** fs 

MS Wr t y :f * 7 U;f* VZft&tZZk **tr. 

77 4 7-o$SWt** i, j? ? F h l )t*A7 

v*?l>*+ FFy**7x-hJUfl)NA#iJ*9«- 

fcA-fry 7 FS:jBjS-f4Ci:tJ:04J£Sii4. DN ' 
A#y*5— Hi, 77>(7-<OS££**jtt4xT* 
7 F F »J *X 7 x- Ftffc 0&4*l4 4T 
77-fT«S:f^^^U^fKFy^7x-Ft' 
Sftt4^>tHWT*4. -If*jt«i4fc, 
fc7747-ofi£ft*<#S;?n, /f^y;;^ 
3<K^W«KltCl^x«iSS<x4. £«>5BeBMa 
KftKfcoT. 4ao»4««5ftfcS/f**^ 

if 7 k f y ** 7 x - h % *% % mmw&tit: 

> r f^ d r^i/h^>hy^X7x-h, %3t%mzhfc 
yf**s/77 f y^yhy*A7x-H, 

fca;f**^/7/yyhy*X7x-h. 

l s fifc > T f * x f - = vv b y * ^ 7 x - h fr'^ffl ? 
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ft*. zoumMmmmz^x . *vi?9\, 

**V7y4 ? K h »J *X 7 1 

(0025] i. %Mg}*MdL3£&£^ yjtz 
±7t-m\&%thwmmv y/j-mt 

lS£*«fcafro*#jfc>-^«>y y^-^aTlclttHB$ 
ft*J:9£HBfflljt:R 21 z,c<0) r 22 r 28 r 
1 1 tt H t~£S(ce£$ft£C, . 5 7/kt;kf& 0 . C(0) 

— ^Fteftjs^jrr s 5 a«aw/6 Baifctt^/i/ 

(00263 
[*30] 

o 

1 0 0 2 7 ] Z<0 'J Xtf-O-SBBTOfcfcVvt ■ £IT 

(0) R M R„Z,C(0) (5?+. R n atfR««ij:ie<Ofc 
fiOrftO. Z, &^Z 2 U&*tt4lcNH. 

(iSfflir**). Ri9ttC|.,r;^T*9, *ss*/ktf 
z/us^r 7 -t r ? H»a«Ktcttft ztix v 1 « ) 

S*t 6. Z 2 #»-CA&3Wt«C«^T. C(0)R 22 R 

2 9 z 2 irriXyHir^yB^T'a-vhtjBst 

6. 

[0028] 
[ft31] 




[0029] vyfi-tpz-Rittixmuusm 

itt±6mWW%SnmtLX. : s.9oiyfy. v9 
□Mf-fey. l/9a^y9i/xy % wo^yi/x 
y. f^77>. ta-/k -fytn-yk -f 

yr/-/k tr7V-/k 4V4lW-^ e^y. 
eoy. ^y*v. try^y, ey^yy, try*;/ 
y. r7>v.R^^^-»^w^ft*^, cft^c 



BSSftfrn. a&WfiBaflfcLT. 4>fy % <y 
V77>\ f^t7t y. ^yh'-vi^tf^^uytf 
*<ffcft&# % «rft*MB2aftfr^. zwjyjj-w 

ff*u*mnii, art** ft* j?^ Rj.av 
Ris^^^yr* 1 ), z, xvz 2 #nht*9 » 

^Rn*^yHfyT*4«ftr»4. 
[0030] 
(A3 2] 



0 




[003 1 ] « 3 'J y*-+Kri6fflLft* « 

yt-tyciQ) r 22 - traz 7 . 

HBt. ^^cox^^-ft^fe^i^ar^j 
WRl. JBSUI»Bx*^-&ttffl-r&Kt-fe 

£t*yy/}-£*0. ^IffiKciF^^^fflito 
Cft6<0*ffiiStt«SftfcjE«*«? 

*at*tfc«rw:< . -e^t^nieit^t;7*Db 
7/w-s*ca*Ft-ft*, 7?±T?-&aafn 

I tSttSftfc y y# -<fl//i/~r<7>~MT'£>£ y y# 
-S*tr, *«»tfiWSft4^yfyfi»4HR 

[0032] 
Ht3 3J 







O 


.0. I 







10033 J **t«4f«0jHFt*tf. *«K Y, X 
5-«>A**:tt7$V?a*Cfc!MKU». Y, #t 
S«7/U^H:^V?7XO-lrA4. Y, ^rsv 

x4-/^-egfeSi ®£&vt> hhWb m&x-b 



(17) 
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t. RL-r/a-vh^yy^Hc^ati. Ru-r 

dMC***. 7;u*/k 7/i^v. 7/t-*v. * 
/W**-K 7s A T^t-^A, 7 S h\ ZMJ 

htf*>W<bft*j!i<. ,:h&fclBS3*ifrM. -Hiss 

Scott C.Bensoo^Cj: 91996*43 1 BlCJiiffiSfU:* 

wvfvm) jcisesntfco. cco»SF*<##t 
Lt*w»c***i4. jsKosassacswc, r i7 

[0034] 
[fc34] 




[0035] t*t* 7 x-y^4 «41»7 x-;K'fc 

yi^y. 7/Mfy. a/p**-k ray. ry^^ 

[0036] vm £ iU 7/U*; WifiBftWrtt 
flHt**8Mh ao*>. **)V % xfyk rotryu. >f y 
7*Dt:;U. tert- 7f /k 4 yrt /k sec-Zfyk * 

?Ky?-yk tert- ^ytyi^^-f. E»7yu*yWi 
tFo**>. 7$/, f*. 5/7 A -ho. xyPtf, 



do, 7n* v 4£tt3-K£***HJt7/U**5'* 
■/■Wa/PsM—k #>J?i>xyPtf*-k 

k Tasmmkm 

«S£$*t£^K?£*tf^£t. 75 HI** 
tzm&StVk7A*AM»i*tjm&*t. 7«J- 

ilf, ^ytfy, t7?uy, 7yh7*y, Dxi 
y^$t. 

I003 7] R M -Ri 7 tt4fc^4k4fc:x*;Mf-|g 
SftStaaL Witf. *?M^k *?U*i/K4 
ftttt 'J 1%9V*+ FOS&T 4tfM=fiB8 Lft*»£ 

tf*(C7SyCA4«*. -fyf**^7*-h. XyU* 
-/U?a'Jh\ 4, 6 - 2/7 an Y*)Ji;-)V7 1 V. 
X9vV4 ss^xxfyk 4*lif^ffioatt*;P# 

*fcU3-H7*h7SH"C*6Ct*W4U\ R.Ha 
ugland. Molecular Probes Handbook of Fluorescent P 
robes and Research Chemicals, Molecular probes. In 

c. 0992) zmnzt. ftttizi^tmizm 

±79 -fejboir ^mA^^yu^^f xyPS^ ^>4«$ fi 
-fi»ffiefeS<i43t Kt-fi*fcJ: 9*asSftfc«B 
Ci#T*67?«fe7*-fi«, i^Kt-€X«r7^ 
&m<7)%-9 ?*C£tvc , 'J y*H4B I tEBS 

±*iv*-m^\t79±79-mfc*ixmw 

Ht Ft — 7^H:7-^-«e : fi"t4X^y^-£^ 
3tfe#(C<0«^. h't — 7^-b7^-it<7)S^&& 



• t 
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-mm. 

[0038] 
[ft3 5] 




(0 0 3 9] Y. . Yj . R,,-.R„aWX, 

ger&'mx, mmifx, mm-r>\zi. n v+ 

-£MRV : 79*Tf-miZ&&Zhi>. 
[0040] 
[ft3 6] 




y 2 - y y >Y '' 
[004 1] tmzM yzmt u^bhhuc& 

fc. *JBBU % 77*7*-fc*#ft**)4, 7-S/7 



{00423 

[<t3 7] 




[0 043] SrttS. #k Ri -^R, »i*«a4fc 
7**Jk t1t\±R x tR b % R 2 fcR 6 . R 3 

*r 8 , r 4 tn s tf-&\zztixmmti%£. 

fc**. 3** % **#*£"k 

7/i/*/k 7;u^y, 7;Mf a */u**-K xn* 
y, 7$ A 7>*-^ 7$ h\ -MJ/k 7^3 

mfM&czhxmzmtitife.&tsztitym 
*£fc*r*9, Xi % x 3 ac^x 4 ii**a±fc* 

7-yt, 3^ *A**y^ 7/U 
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x-F(ddNTP) . ma. yf^^h^/h'J^ 

?VJybV*z7i.-htfmft>hh. ztityto&m 
[01 01] i^O»lOSIte15mi**«HOx^^ 
cos@g(i, «iitf % ft3R794 ?HEffiteCt0BUI 

tf. Kornberg&r/Baker. DNAftepl teat ion, (Frees 
an. San Francisco. i992)iC£BSflfc J: 2 ' -f 
**S^JR!BBIC^2' -tFo*^/W»B«:*tf* 1" ffl 

kavwjyz9u*i'i'93t % ma. 7r-y. 

77 -y^ i/h^ ">9>7k *\y. T7V7f- 

y. r7<f77J i/ywfrhzutsm&m. *m 

f-F<0*A7x-FXAf/k ma, *A y'JW 
y*A7x-FXA?A**U XArMfcflfifcga 

ST'* 4, *?U*f-Kfc:8W4 fcLT, H 

itf % Scheit. Nucleotide Analogs (John Wiley, New 
York. 1980) fcJOHWCieaSftfc. «fcfi£8ft& 



Mi* . "gUSta: * ? U*v F" fttf "g&$ftfc 
(0102]*WSt:|$ffl$li4 -jy^i/** 

K" tv^iStt, z«av-«iOT**^y#if 

7M^F\ y.1Cjr^!/*S/F. Ztlt>f>a-7S-?- 

f0H3tl6*&« "*x*xx^f/l^" a. 
ftftJM** Witf. NH 4 % MteftfHCa 

F, JtUtfQi/f-JX-F, XXXQ-tls/X-h. * 

^ox-fei/yx-h s *x^or-Df-3rx-h, * 

x*yx^r;^i^iCii^oas»f at, *y 
iM9wwa#4Xiw&\*j-?-mL m 
a. ww^ft^^/T-tfiii-coaiTfci. * 

*v7rJvyz*L. M niT**i/is*iSy£& 

yyzmztwmstihX'hZi. ztutism 

^0)*y^^U*f-KA**fte*ieTft9, (i 
i)^y ^ 7U^f*H -S«A>f 7 y ^>f -fe-i/ 3 y \z 

*»£f. (iii) RlfSt4P^, ma. XV *7- 

[0103] fi*tttr y $ >?y«»>5 -nasaif 7 - 

fW. M^tf, Gibson^. Nucleic Acids Research. 15 
6455-6467 (1987) . Gebeyehu^, Nucleic Acids Rese 
arch, 15 4513-4535 (1987) . Karalambidis^. Nuclei 
c Acids Research, 15 4856-4876 (1987) % Nelson^. 
Nucleosides and Nucleotides. 5(3) 233-241 (1986), 
Bergstroo C>, JACS. Ill 374-375 (1989), *SH^^ - 
4.855,225 HS5. 231.191 ^ Wm5. 449.767 

mztZhh. %&&7^l>y7$ Y%£tKZ7l\, 

rs7*ti&£X'hhztmzi<. «kit^u* 

7^*x^xh*x7S/-4fctt7/l^r-rtrr 
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(3- (75/) ih^i/-l-7-nt-/U) . 3- 
757- 1 -7alM/Pifctt3-75 



4 U^tofltWHTOWfi*. 



0 
! 



-C=C-CH, -NH-C- 
3-75/-l-ynK>-l— f;k 

0 O 

1 0 
-CsC-CH, -NH-C- (CH,) 5 -NH-C- 

O O 



-OCH-C-NH- 



[0104] 
Ufc6 5] 



^= CH ^ OCH j CH jNR , Rj 

7;U*-*7 $ J -WMMfc* ? U*S/ KOdftPHofab 
s ^&ffl^aj®^7305$44.0^ StfHobbs J. 
Ors.Chen.. 54 3420 (1989) fcJ;9®SSftTfc9* C 
/i#**4:LT*B«»c*4*i6, BMUcSitf. 7 

yf^y;;u^/H (IS, Hobbs4> (JfcMIJBL 
) £ «t 9«SSftfc J: 355-3— Kty 5 ^'yftif 
7 - 3 — K - 7 -r7"f 7'J Vl/nrtt 
F) WCu(I) £77*:JfcA*U 7;^^yT*777>' 
LTffi«*H*U fc&DMF ttODU «WC7/Mf- 
/U75>\ Mjxf^7$ Vftlffd(O) SrffiSirfSCi: 

t>5v>7*^f-^7$ XjflWBSfl***, 7/Wr-* 

y X/BGT4tfct Foy\7-f Yz^mhiMZ* 

lzth9avb?97< -Cm w t C JS 0 *S Iff 
i. B«8ftfc7/U*-;U7SyA««?nft»*, > 

*. av^5y-w545»Hct>fcoTiswsft. ? 

7h^77<-CJ:9fi!l!Lf#£. HJ**7x-M< 
[0106] *JM^*i^-^«TiW5n«: 



(CH,), -NH-C- 

a. SMZhfcty.izfut+m. Witr. dna 

# y * 5-** ttj y ij-vzm ix hm*t * 

(Mitf, Stryer, Biochemistry. 24$. W.H.Freeoan 
and Company (1981)) N ttMKfr&L flitf, *A 
**7 $ i> rt* 7 r 4 h - MJ iXr/U»SS 

(Mitf. Gait, Oligonucleotide Synthesis. IRL Pre 

ss (\m))izx^&im. mttmsfSL^izwm 

* 7 1/** Kifctt jr ? u*f- H *x*;t,7 5 5/ h 

iv*. HRfc, S»S*ifc*y^^u*f-HtfB»* 
**«HlTo<Mi«te. TE0ftft0ttflLft 
4. «SDNA#£tt$*l, J-'Jrf*?!/**-*?^ 
7-#SSDNA£7--;U$iU. r**^*?!/* 
yKhy*X7x-h^a***dCTP. dATP, dCTP. X 

hk*i*. Kic, ^y^7--km^-Ky^7-HfB 

JWSttr**ft»T'CWnS#i4. W8#ifc*'J jr 

7 i/** f##'j y 7 — t?x h 7 y K^<4>(caaisii 

+^ F 7 > K(CffiSttO-S^77 ^ V-fi^g^^- 

flCiOPCR . Mitf. PCR Protocols. !nnisf)S«, 
Acadenic Press (1990) CJ: OSMEJWSSSilfcli 

[ o i o 7 ] HBt:. eis$ jut* y ^ ^ u^-t K# 
*»*»oaB4^-yryy/McfK:ajji»Bose 




ttflfciWC* 'J 7 F 4<0£» J L 

7 * k iwm im ***;u7 a 5; mhos 

fflSft.4fl:?<?)»a^iWCanithers ^<0*fI1#§*£ 
4,458,066 *, Caruthers h<Dmm%4, 415.732 
■f, Caruthers £>, Genetic Engineering. 4 1-17 (198 
2), Users Manual Model 392X1/394 Polynucleotide S 
ynthesizers. 6~1^6-22I\ Applied Biosystems, Part 
No.901237 (1991) IZ^ZtlZti*). Lil^^im 

(0 1 08] «T(C> tsX^JUTVJhmimth 

Ztlti*Z*Jl>7 $ v h * 7 v F * y v-Atfg 
S > r h*)lf££7o f yft LTBEtt*IBh*S4«t 

^, ??u*isvm&m\m£%&tz. as:. * 

9Wv KttflDt 'j if 7 U#f- KS&» 

RStf 1 /M S yV-iV* flft ^X fibtlb Z t if 

f>il h>j^ooiBtt«tt5;^oDBiirr 

t. OS, flitf. rtlMfcT^-'^tfctt 

t - 7*^7 * y z m ix # y ^ ? u fs£ 
*wyjr?i/**FjiattMk fliur. 55x:t*es 

[0 109] *^1^7Si/F*7U;r:/F*/7-0 

v ^tn^Hife^s^^ fi/c* * */u7 s ^' f r& o 1 1 
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»4. *ft^>^tf«cav^ % 4-y^5K^U9ff Kli5 a 
^Sr^O^^STgaiLftS, Oligonucleotid 
es and Analogs, Eckstein^. 8 $, IRL Press (199 
l)&tfl)rgel <o. Nucleic Acids Research 11(18) 6513 

(1983) . mm%5dis.m ^zm&zt. zn 

t><Dm<r>*«tfmt IXt&hb. tyiztu* 

tidesand Analogs. Eckstein 9 f) ifctt3** 
Sg(Nelson, Nucleic Acids Research 20(23) 6253-625 
9, Atf*BB»S5,40U37 V&IXHS5, 141.813 

f ) x*m$hxhi< ; ^<0^«##t tT*^ 

O^T> ft.Haugland Excited States of Biopolymers, 
Steiner am, Plenum Press. NY (1983) £§M<DZ 

t. ^^mL^mmit^wmmzh^x. * 
viztistf m&Tntiizixmztii. m 

Sl^ 1 . 3 - z Ji/9 aA^5,/i,#;t,;K$;>f $ YJttff) 
JS^Sf^trfeSi- n-t Fn^ri/^^vy^f $ Kxx 

9.4 Olii«<^«nBa^^7$y^ 

^/«BW*ft*y ^ ^ u^-f- p<cjHf(io-20tx)(c«D 

bmmZ^h (MUZ. *H»itS4.757,141 
v) • fe*SfS?ii^^y^>^U^f F^^XSBft 

^•l, ass. w^tf. o.i ^e/uohyxf^^ 

y7-trr-F(TEAA)T'^St4. «»T'J^;W 

tFS:ttf77?i/ 3 y^sm* mixmrnc 

(ouo] in. *mvmRmmmi-z>ife 

mz&%i:$xsw&x'&mbzttz£ w>?)v* 
nmsmthmwmtzmim. 

ftmmm%z£mtbmi,z$ttbmtz&< 
mix^b. «itf. m&im&&ti&mm 

ft. Witf, tJUUUc^^hA^y^jr^i/^F 

Plffi^)^lfl:^«tt®. ^x, ids. i 
fir, B*ttWS:*-r4W9*«tf)-atf>y\ # yHifc»ix 

^iiSHe^O, a»^yF(iHSa»(Cj:4fea-^ 
y^ir^U*t F»^ft<0*J8fcisv>T4t4, ^y^ 
7^^f-F^5Xttl«0«STtt»4. 2W8?a 



ztxfz774-?-ifMz 9 u*? k* mtism 

m%£f$L£± f )£&Zhh. 7 7?* yHfrHX& 
mftffifc. Witt. %&m*tzlt 9 w?h?77 
<-£jW*>*u m*htz77?*ybmmzm^ 

x. mu£. ^-f-mmcivmzhi. »t 

1 0 l 1 1 ] -r><r>z<r*l i%77?*y hftfimu 

m$htz77?xyb%z mmtt w^vh 
0> m$htz7 7</*yh%zm&. w*>. pcr c 
£vm*hhm777*yh%zmmz&^x^ 

h. m*m4X0)Zhc><r)mztitz77f*yHt 

77$ v-*<o%mm"Frmthw<r)%$zti 
fz-?-A-iixmx't<h. mzhfz77?*yh 
tft&mzmixzmmTizmix^hm. m 

9 1 tzimmmti z t mv^M mv$ i . 
nwfipffltizmx. xv??i>*mmmzhtz* 

9, £tzimmZhfz??l'*+\ i bt)*A7x-\*$; 
PCR X'mthZtCXVWMlfth. W)7v7*y 

bmmitnkkmX'hl. nickSlRtiZ^SDNA 
itfr*<7)mWi? 9 M"f Kb 'J *A7 x- h ZW&Z 
tifz? 9 K h y 7 x - h Tg$T£SE£f# 

Hf I (DNAasel) «UI(CJ: 94t£ tt nck"(Cj: 9*g!8D 
NArt(C£j£;*ft£. &Vvt'DNA;pj>7-*'nini 
ck<7>3- t Kn^>^5ldg^coSli$ii^7^U^f-K 

WtorfWit£. Pl^ec. z<om<7)5'tx>y- x*y 

% 9 l*7-*mmcW5' - *** y ;U*JB*^ 7 ? 
fcOiiifU nkkm'XfttZ-OWfl/tfmmz 

iti/7b*tii. z<»yi'7bmmmm9\sJt 

f- H*«IIMN««ifc6*T**^ ftWCnickBlR 

zmixmztii. 

[0112] mmm 7 y bmymt^m 
co^yf^ytr-K ifcttwiwcx^-o*. vntrw 

«PWZ22, PMCT11S , ftC/Apo'B "C*4. WTRfrfcW 
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f^ytr-KSTR) % EPt>. «VU2-4SS)fi«Z 
flrftffii: D N k<T>9 yfA y tr- hcO^ffitcK 

A7 7^'J-0-0(i(dC-dA)ft-{(lG-dT)n x*?l/*f- 
H»Jt:-h7r gy- (ifc(CA)n i/?9\s**WV 
-h7rSy-k*8ft6) T'A*. CJlMitHV 
A*<050. 000-100, 000 gj&0£^(CA)n 'Jtr-hStt 

ye-b£irt£. c^<oytr-h<7)^<(isj^ 

r**. vmmttzissn mizz^x. 
mmtzm 774-?-zmthzt\z£*)x*)z 
9\s*ft779'*yb! t zmAZtibztmzi\\ 
mmn7 7?*y bmm& o n a&w)&?2> 

h. HWC, DNAB59^i*y^^U^KT7 
tf)fc:ttWSfi6f**^^u*yHhy*^7x-h 

y*^7x-KdtWTP) *RJSBd»itit:*4<i* # g 

[ 0 1 1 3 ] N Affi?t|^(i-^tcZo^^r ^ 

y-. - fe^7-7^^-s^^ n t 
^-lawtoi" fc^t^ft.*. m774-?-wm& 
\ztiwx. m&mmztiz>774 i-tt 
fu. «v^r4oo»i^os*/»jtEaj#wLtfT 

bit. *»^gfi»E*iSSElEi»±t4n:W)II4 
4vf^^^U^v'Hhy7|tX7x-h(ddNTP) 5: 

#5r£iU. Witf, Ansorge ^. Nucleic Acid 
s Res. 15 4593-4602 (1987)*#Hg^C I. %&774 

a v-m%h*«s9 btmzftmm%tM£$v. 

4o<08*/»jtRB)&^OBC±«»#iB 

Witf. Smi th ^.Nature 321 674-679 (1986) 
im&Z I. ZolX, feS7"7 A V-SSW&fl 
Z^fclZb^X. Z^9 h/^C^^Iig^fe^^a 
Z$ts774 ?-ZmthZt££>), -oJ:0^v^ 

^^u^i/Khy*x7i-h^/?(ca^$n4, 

tt, B»?flfcyf**^^U*i/Khy*^7x- 




[ o 1 1 4 j i 3 ix. *m<?>-miizititt* ** 

fr< t t-l^>s;T**->5t ? M*x K h y ** 7 x- 

h&^D n a* y > 7-Hf^aqflfFt«3is»«Sftfc* 

CfcfcJO&SSfi*. SBKMKflfcjyrf*?!/* 
fcjfitf. DNA#y*7— fc'te. xt**^*?!/* 

^h>y*A7x-h^oaiiit, zntfirfn 

7>7x-hT'77^-*j££-f*. »jtft. S££il 
7 > K h y X 7 x - h (ddATP, ddCTP , ddGT 

y :f * ? u*?- 7 ^ v-<7)*«frt><omty7+>i> 

(o 1 1 5 j *m<omzmwimzttii£s 

^^l/^>'Khy*X7x-h*flOTLTft*^-$* 

offiMssraftf: m^f/; ? m-* k h y 7 x 
- f&i/d n a* y ^ 7--tf^ws yr^r y ^ ? 

7 x - htt**qs^x^/u^-»£»«^gfll8 
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Silfcvf tf*^* ? M-y H h 'J rt*7 x— F J£ 
ft£i/f**;/jr?U3r;/'r-> y *X7 x- K#2fi$ 

tors* oai/isirrs-f -?-£f** 

^?U*i/^y**7x-hT@£-r*. 

T**;/*?i/;txFhy*;<7x-K BP^ SXfi 
l$iXfc> ; T^>">hi/yKy^7x-h, ffifcg 

^Sii/cvr^i/Tfy>'yhy*x7x-h > 
IM?ftfc>'r**^7ys/yhy*^7x-h, & 

(0116] J«75/>y h#tHSrt6c«^cfiv\ 

GouldRlfMatthevs. Rickwood&l^anes.^, Gel Ele 
ctrophoresis of Nucleic Acids; A Practical Approac 
h. (IRL Press LiiBitted, London, I98lh ^^UQster 
sen, Methods of Protein and Nucleic Acid Research, 
l § Springer-Verlag, Berlin, 1984) zg$°<7)Z 

t . h y y ?x<owi±&2^2m&%<nm. 

*£CfctfSWiJitK »4L<tt»t:DNAHW« 
S^fflT"C\ SSvwB v h y 7 ^ xti^ h 7 y H4MI 
JWifcttSMBH. Mitf. S*. *;PA7^rt H^$: 
*tf. C^i3*Thyv^fto<*fc*^B>Brll 
ff^Maniatis^, M 98%O^A7^ft 'K SOUTHS 
*Sr*0?Ky 7^ »J*7$ Ky/P+^flSft^4DNAft 
l/RNA^f, Methods inEnzymology, 65 299-305 
(1980) ,Maniatis^>, w rffy 7^ "J^7S K^«JR 
»tt*C J: 4/l>Sv^*flft^-*«D N AjJ-^^aftgj 
Biochemistry, 1437B7-3794 (1975), Maniatis^, 

ft7-9u--v7 : jL7;KCold Spring Harb 

or Laboratory, New York, 1982), 179-185m. Rlffl&l 

PRISM Ifl 377DNA Sequencer User's Manual, Rev.A. 1 
995*H£. 2 »{p/o 903433. The Perkin-Elner Corpo 
ration, Foster City. CA) 9^£ilTfc0, Cfl 

&fi2co^y-7-aa N Pn \ SHWj^sg^i. 
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f#4. Witf. $WK300 BgOEfflWMXrtt* 
* y :f * 7 1/** K#KIT0>? h 'J »/ 7 ^ftiMffic 

77"J*75F. 

[01 17]«3\»ffl#»i. G*-*V*Z9U*+ 

e*t*i/-*-?*4^k#ff4LK fe*-#'j* 

cft^atmcu-ir-k l/C«i«fr#*>7* 
^W^VU— f-JWUKStlt^ 1 ). Witf. Cyonic 
s.Ltd (Sunnyvale. Calif.) totfMMlWVULZtl 

[oi 181 iv. xj^z^MiiM -y b 

jB**Ofc:£«k Six&J: 3 £Hl:Kt-feS£*tM 
tfiWt l\\ JBWaiWKcfi^T • * 7 M4S/f * 
*'>2/h^yhy*^7x->. ^T#*>77V>y 
MJ*A7x-K 5'T**i'/7/5'yMJ**7x 

-k a^5;f**xf-ss;yh , j*^7x-hS:* 
**BS^x*W-ic»fe»'c«aisA6. -itttss 

*^^l/*f-HhU*^7x-ha**8*lfc*^l 
ox^/UdF-eSfeSR*^^^^ h^C#8PTt£T'l> 
4. :^7M:«^t. x^/u4f-e»fe*«Ht» 
-**yry«i*0^kiWff4U>. 5gt:»£ifc 



**Ft**. **^*y**?U*f-F#«HH*>X 

vt+ m*<rmm x > ? nee 

«»*x*ii*--«HHtt*tr. J5'JcoHS©§a£*> 
wt % **Ftt^<fcfc4lfl*y:f*7U*f'Ft 

[0119] 

(MM] 
1. 5THR-B-CF 
[0120J 
Hfc6 6] 




COjH 



[01211 5-TMR NHS &tf4* -75 5- 

s/ u * >r y j^ssiMiA-ccieas it* 

-CFt lDCffi® 8 KfcSlGWWlft o 1 5TMR-B-CF-NHS 

H4<tet u ? K7-7 4 y/ 

**£k#r*fc. 
A. 5-TMR-8 

[0122] 

1*67] 
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(HjOjN 




NHj 
CO^H 




N(CH3) 2 



[0 12 3] 4-7SA*M#A*il (3og. 19ju* 
AO , 5-TMR NHS(5ng , 9/x*/H fttf MJxf^S 
V(20 /zL)oa*%S:1.5 nL^X-y^yK^WCy 
*f-toM*7S K(DHI\ 200 jLtL)+«C»i8S*fc. * 

ft£ ^7od> ? >\ X* /-^&(fl»B!^400/30/10 
££ftT18S I t x U * y/Kci 6SM 7 o v h / 7 7 
>f -(TIC) cJOBfiU:. ;Rgtt4-7$/X^$ 



COaH 




A«*»C^« W»U DMF $&r5%<0HCl 
(ImL) IZrfiy bit:. mV&M-BZftOftl&tZ X 0 
#8tU 5%<0HC1 (2xlaL) TifeftU K^&MUgffi 

*x-mztt:. vinzwmi. s™ 

B. 5-TMR-B-NHS Cft£fiE 
{0124] 



O O o 
O o 



CO,H 



[0125] DMF ( 125 #L)4"C95TMR-BC0j§fBL ^'4 77 

* ✓ -;uat^B8co6oo/6o/i6. fi^argji i t v >j * 

■L) +T'*RU 250mMcOK®?^/l«S^®S (pH 
9, 4xM.)T*»L. (Na 2 S0 4 ) . 



r COjH 




mzmm uuizmi 

tc. 7U3-h*pW ««RS*ri6«L. 552nm lefc 
tt6«afcjBer4CtCJ:90»S«iLfc. 50,0 
O0cm-»M ' i m%&Z«MLX. 5TMR-B-NHS<Offig^4. 

8 bm-c*o^. 5tmr m^mmts%x: 

C. ^TMR-B-CfO£$ 
[0126] 
[ft69] 
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10 12 7] 5TMR-B-NHSO&S (250 nl <ODHF + 1 u 

ri.5 lHL^)X7^yK;^7 < f4 3 t'4 , -71 

T)V-5-t3)V$*v7}V*\s J t4 yOSffi(CF , 100 
juLflDKSO+2.2 uW) &tf MJXf-rt^ * y(20 u 




£C££*U:; SKSr5%OHCl (lul) T*ftU 4 

l£. @ft£5%<OHCl (4xlol) TiftftU SSSHtf 
8«+T1«£;*t>\ DHF(300 /zDWIRJtt. 1&mi 

D. 5-TMR-B-CF-flHS<7)£& 
[0128] 
Ht7 0] 

r COlH 



/*NCN^ NH(CH3)j 



.6™" 



NH 



a- 



<Aof£) 



(0129] 5TMR-B-CF OffS ( 100 ul 4>MF +0.6 

p.*iv) , -3- 

**sZ?l/V4 I H(4ig) J 1.5 ffiL^Xv^yh'^7 < i 
*^£»S:*»<»«IU 60TX 

*>600/60/16 S^ftt-SSLti/'J^yVKCiSTLC C 



ho 



JtOKSLfc. »Si30iHa?£*£U. 5%OHCl 
8*T««*tffc. ««Efl:fe*$:0HF(2O//L)tCffiWL 





CO3H 



( 0 1 3 1 ] 5R0X NHScOSfjgttOOM m * 

/U) SrCFdOOjuL CODMSO+2 ju^) Xtf MJXf-^7 
$>U0 nUkfi^U:. 20%-40%^7-feh-h'J/P 
«0.lHC0TCAAO«lffiiSj8(Cj: 0C8i2ffl#7AfcJ;6HPLC 
•|cJ:9BBta»Lfc.-a6«S:5X^HCl (id.) +T* 
*Rl, «**a«^fc«HBU 5%cOHCI (1 



3. CySCQSfiE 
(01321 
1*7 21 
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30r 



MO. 



(0 1 33)CFfljgffi(20 ul //^) X 

tfHjXf7P7$ y(2juL)£*/Cy5 NHS(»0.3 

TEM^B^t^U.C8a«*5At:J:4HPLCK:j: 
9«5S:S»U:. EJE»*5%*)HCI (IbL) *T*R 
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